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(54) HYBRID DRIVE UNIT 

(57)Abstract: 

PROBLEM TO BE SOLVED: To reduce torque shock 
when operation is switched between full- cylinder 
operation and rest-cylinder operation by controlling 
the electric motor such that the torque difference of 
engine torque output from respective operations is 
canceled by drive assist and regeneration by the 
electric motor. 

SOLUTION: If an engine is in a rest-cylinder 
operation range [if outside the rest-cylinder operation 
range] a full-cylinder torque TEN and a rest-cylinder 
torque TES corresponding to present NE and TH are 
retrieved (S3), [S13] from a full-cylinder torque map 
and a rest-torque map having an engine revolution 
speed NE and a throttle opening TH as parameters. (j^ED 
Next, a cross point opening degree THCP corresponding to the present NE is retrieved 
(S4), [S14] from a cross point opening degree map having NE as the parameter. If TH > 
THCP (S5), [S15], control is implemented such that an engine torque difference is 
compensated by assist [regeneration] of an electric motor (S6), [S16]. If TH < THCP (S5), 
[S15], control is implemented such that the engine torque difference is compensated by 
regeneration [assist] mode of the electric motor (S7), [S17]. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the hybrid driving gear mainly for cars which uses 

an engine and an electric motor together as a driving source. 

[0002] 

[Description of the Prior Art] Conventionally, as a driving gear for cars, while connecting an engine 
and an electric motor with the power transmission device connected with the driving wheel of a car 
by JP,9-175199,A etc. and performing the drive assistance by the electric motor if needed at the time 
of transit, regeneration by the electric motor is performed at the time of braking, and the hybrid 
driving gear fuel consumption nature was made to improve is known. 

[0003] Moreover, the resting cylinder type engine which can be freely switched to all cylinder 
operations that work all gas columns, and the partial cylinder operation which stops some gas 
columns as an engine of low fuel consumption is known, and since it is much more improvement in 
fuel consumption nature, it considers using a resting cylinder type engine as an engine of a hybrid 
driving gear. 
[0004] 

[Problem(s) to be Solved by the Invention] When using a resting cylinder type engine like the above, 
the fault that a torque shock occurs at the time of the operation change-over between all cylinder 
operations and partial cylinder operation is produced according to the torque difference of the engine 
torque outputted by all cylinder operations, and the engine torque outputted by partial cylinder 
operation. 

[0005] This invention makes it the technical problem to offer the hybrid driving gear which enabled 
it to reduce the torque shock at the time of the operation change-over which is the trouble of a resting 
cylinder type engine by the cooperative control of an electric motor in view of the above point. 
[0006] 

[Means for Solving the Problem] In the hybrid driving gear with which this invention uses an engine 
and an electric motor together as a driving source that the above-mentioned technical problem should 
be solved It considers as the resting cylinder type engine which can be freely switched to all cylinder 
operations that work all gas columns in an engine, and the partial cylinder operation which stops 
some gas columns. The control means which controls an electric motor so that the torque difference 
of the engine torque outputted by all cylinder operations at the time of the operation change-over 
between all cylinder operations and partial cylinder operation and the engine torque outputted by 
partial cylinder operation is offset by the drive assistance and regeneration by the electric motor is 
established. 

[0007] According to this invention, it is suppliable with the decrement of an engine torque with the 
drive assistance by the electric motor at the time of the change-over to which the increment of an 
engine torque is collected as electrical energy by the regeneration by the electric motor at the time of 
the change-over which an engine torque increases by operation change-over, and an engine torque 
decreases by operation change-over. In this way, the driving torque transmitted to a driven object 
does not change with operation change-overs, but the torque shock at the time of an operation 
change-over is reduced. 
[0008] 
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[Embodiment of the Invention] With reference to drawing 1 , 1 is the driving wheel of a car, 
connects an engine 3 and an electric motor 4 with the power transmission device 2 connected with a 
driving wheel 1, and constitutes the hybrid driving gear for cars. 

[0009] The electric motor 4 is connected to the mounted dc-battery 6 through the Motor Driver 
circuit 5. And the Motor Driver circuit 5 is controlled by the controller 7, and it enables it to perform 
the drive assistance and regeneration by the electric motor 4. 

[0010] Engines 3 are each 1st and 2nd bank three al and a V type six cylinder engine which 
prepared three gas column 3b in three a2, respectively. All cylinder operations that establish the 
device (not shown) in which the closing motion drive of the pumping bulb of each gas column 3b of 
the 1st bank three al is stopped, and work both 1st and 2nd bank three al and gas column 3b of three 
a2, While suspending the fiiel supply to gas column 3b of the 1st bank three al, partial cylinder 
operation which carries out a drive halt of the pumping bulb of this gas column 3b, and stops this gas 
column 3b may be made to be performed, and change-over control is carried out by the controller 7 
at all cylinder operations and partial cylinder operation. And partial cylinder operation is performed 
at the time of start and the usual transit of those other than the time of sudden acceleration, and fuel 
consumption nature is made to improve. 

[001 1] By the way, the engine torque TEN (all cylinder torque) outputted by all cylinder operations 
and the engine torque TES (resting cylinder torque) outputted by partial cylinder operation change, 
as shown in drawing 2 according to the throttle opening of an engine 3, and all the cylinder torque 
TEN and the resting cylinder torque TES become equal by the predetermined throttle opening THCP 
(cross point opening). Although the cross point opening THCP changes according to an engine 
speed, also in which rotational speed, all the cylinder torque TEN is larger than THCP in high 
opening, and the resting cylinder torque TES becomes large by low opening from THCP. In this 
way, if the operation change-over between all cylinder operations and partial cylinder operation is 
performed by throttle opening other than the cross point opening THCP, an engine torque will 
change at the time of an operation change-over. 

[0012] Then, cooperative control of the electric motor 4 is carried out by the control means slack 
controller 7 at the time of an operation change-over, and it enables it to reduce the torque shock by 
change of an engine torque. The detail of this cooperative control is as being shown in drawing 3 , 
and it distinguishes first whether operational status is contained in the partial-cylinder-operation field 
at the step of SI. A partial-cylinder-operation field is set as the field which can maintain operation 
stabilized by operation of only gas column 3b of the 2nd bank three a2, and, specifically, engine 
speeds NE are a low middle-speed range (for example, 1500rpm<NE<3500rpm ) and the field where 
three conditions of [ vehicle speed / V / more than the completion rate of start (for example, V>15 
km/h) ] low loading (for example, 0.5 degree<TH<20 degree) in an engine load are satisfied. And it 
distinguishes whether if it goes into the partial-cylinder-operation field, it will be set to 1 by 
completion of pause control so that a postscript may be progressed and carried out to the step of S2, 
and the flag F reset by 0 by completion of revertive control is set to 1. At the time of the change-over 
to partial cylinder operation from all cylinder operations, since it is F= 0, it progresses to the step of 
S3. From all the cylinder torque maps and resting cylinder torque map which are made into a 
parameter and which are stored as map data, an engine speed NE and the throttle opening TH All the 
cylinder torque TEN and the resting cylinder torque TES corresponding to NE and TH in this time 
are searched. Next, it progresses to the step of S4 and the cross point opening THCP corresponding 
to NE in this time is searched from the cross point opening map stored as table data which make an 
engine speed NE a parameter. 

[0013] Next, it progresses to the step of S5 and distinguishes whether the throttle opening TH at 
present is below the cross point opening THCP. At the time of TH>THCP, i.e., when the direction of 
the resting cylinder torque TES becomes smaller than all the cylinder torque TEN, it progresses to 
the step of S6 and control in the assistant mode of an electric motor 4 is performed, and at the time of 
TH<=THCP, i.e., when the resting cylinder torque TES becomes beyond [ all ] the cylinder torque 
TEN, it progresses to the step of S7 and control in the regeneration mode of an electric motor 4 is 
performed. Moreover, while suspending the fuel supply to gas column 3b of the 1st bank three al in 
the step of S 8 to control of these electric motors 4 and coincidence, pause control which carries out a 
drive halt of the pumping bulb of this gas column 3b is performed. 
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[0014] Next, when it distinguishes whether all the gas columns of whether pause control was 
completed at the step of S9 and the 1st bank three al were stopped and pause control is completed, 
Flag F is set to 1 at the step of S10. It is distinguished from F-l at the step of S2 next time, 
progresses to the step of S 1 1 , and shifts to control by the normal mode of an electric motor 4 which 
performs drive assistance by the electric motor 4 as occasion demands [ under transit ], and 
regeneration by the electric motor 4 at the time of braking. 

[0015] If operational status separates from a partial-cylinder-operation field, it will distinguish 
whether it progresses to the step of S12 from the step of SI, and Flag F is set to L Since it is F-l, it 
progresses to the step of SI 3 and map retrieval of all the cylinder torque TEN and the resting 
cylinder torque TES corresponding to an engine speed NE and the throttle opening TH at present is 
carried out, next it progresses to the step of S 14 at the time of the change-over to all cylinder 
operations from partial cylinder operation, and it carries out table retrieval of the cross point opening 
THCP corresponding to the engine speed NE at present. 

[0016] Next, it progresses to the step of SI 5 and distinguishes whether the throttle opening TH at 
present is below the cross point opening THCP. At the time of TH>THCP, i.e., when the direction of 
all the cylinder torque TEN becomes larger than the resting cylinder torque TES, it progresses to the 
step of S16 and control in the regeneration mode of an electric motor 4 is performed, and at the time 
of TH<==THCP, i.e., when all the cylinder torque TEN turns into below the resting cylinder torque 
TE, it progresses to the step of S17 and control in the assistant mode of an electric motor 4 is 
performed. Moreover, control of these electric motors 4 and revertive control which resumes gas 
column 3b's drive and combustion supply of the 1st bank three al of a pumping bulb in the step of 
SI 8 to coincidence are performed. 

[0017] Next, when it distinguishes whether all gas column 3b of whether revertive control was 
completed at the step of S19 and the 1st bank three al re-worked and revertive control is completed, 
Flag F is reset to 0 at the step of S20. It is distinguished from F!=l at the step of S12, it progresses to 
the step of S 1 1 , and control by the normal mode of an electric motor 4 is performed next time. 
[0018] Here by the assistant modal control in S6 and the step of SI 7 at the time of the operation 
change-over between all cylinder operations and partial cylinder operation The decrement of the 
engine torque by operation change-over is computed from TEN and TES which were searched with 
the step of S3 or SI 3. The Motor Driver circuit 5 is switched to the drive condition which supplies 
the power from a dc-battery 6 to an electric motor 4. The torque for the computed decrement is 
compensated with the output torque of an electric motor 4. In the regeneration modal control in the 
step of S7 or SI 6 TEN which searched the augend of the engine torque by operation change-over 
with the step of S3 or SI 3, It computes from TES, and the Motor Driver circuit 5 is switched to the 
regeneration condition of charging the impetus from an electric motor 4 at a dc-battery 6, and the 
torque for the computed augend is collected as electrical energy. In this way, the driving torque 
transmitted to a driving wheel 1 does not change with the operation change-overs between all 
cylinder operations and partial cylinder operation, but the torque shock at the time of an operation 
change-over is reduced. 

[0019] If it shifts to the normal mode in completion of pause control or revertive control and an 
electric motor 4 is made to race, driving torque may change to TES (at the time of partial cylinder 
operation), or TEN (at the time of all cylinder operations), and may produce a torque shock. 
Moreover, there Although not illustrated at the time of the shift to the normal mode, the accustom, 
perform control and according to sudden torque change torque shock which makes an electric motor 
4 shift to a slip condition gradually from a drive condition or a regeneration condition is prevented. 
[0020] 

[Effect of the Invention] According to this invention, change of the engine torque by the operation 
change-over between all cylinder operations and partial cylinder operation is offset by the 
cooperative control of an electric motor, and the torque shock at the time of an operation change- 
over can be reduced so that clearly from the above explanation. 
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precisely. 

2 **** s hows the word which can not be translated. 
3. In the drawings, any words are not translated. 

CLAIMS 
[Claim(s)] 

[Claim 1] In the hybrid driving gear which uses an engine and an electric motor together as a driving 
source It considers as the resting cylinder type engine which can be freely switched to all cylinder 
operations that work all gas columns in an engine, and the partial cylinder operation which stops 
some gas columns. Establish the control means which controls an electric motor so that the torque 
difference of the engine torque outputted by all cylinder operations at the time of the operation 
change-over between all cylinder operations and partial cylinder operation and the engine torque 
outputted by partial cylinder operation is offset by the drive assistance and regeneration by the 
electric motor. The hybrid driving gear characterized by things. 

[Translation done.] 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] The skeleton Fig. of an example of this invention equipment 

[Drawing 2] The graph which shows the change property of all cylinder torque and resting cylinder 
torque 

[Drawing 3] The flow Fig. showing the contents of the cooperative control of the electric motor at 
the time of an operation change-over 
[Description of Notations] 

3 Engine Three al Resting Cylinder Side Bank 

4 Electric Motor 5 Motor Driver Circuit 

6 Dc-battery 7 Controller (Control Means) 

TEN All cylinder torque (engine torque outputted at the time of all cylinder operations) 

TES Resting cylinder torque (engine torque outputted at the time of partial cylinder operation) 
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DRAWINGS 



[Drawing 1] 




[Drawing 2] 




THCP 



[Drawing 3] 
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(57)Abstract: 

PROBLEM TO BE SOLVED: To reduce torque shock 
when operation is switched between full- cylinder 
operation and rest-cylinder operation by controlling the 
electric motor such that the torque difference of engine 
torque output from respective operations is canceled by 
drive assist and regeneration by the electric motor. 
SOLUTION: If an engine is in a rest-cylinder operation 
range [if outside the rest-cylinder operation range] a 
full-cylinder torque TEN and a rest-cylinder torque TES 
corresponding to present NE and TH are retrieved (S3), 
[S13] from a full-cylinder torque map and a rest-torque 
map having an engine revolution speed NE and a throttle 
opening TH as parameters. Next, a cross point opening 
degree THCP corresponding to the present NE is 
retrieved (S4), [S14] from a cross point opening degree 
map having NE as the parameter. If TH > THCP (S5), 
[S15], control is implemented such that an engine torque 
difference is compensated by assist [regeneration] of an 
electric motor (S6), [S16]. If TH < THCP (S5), [S15], 
control is implemented such that the engine torque difference is compensated by regeneration 
[assist] mode of the electric motor (S7), [S17]. 
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